Supplementary Figure 1:
A picture of the inner chamber of our home-designed UV ozonation vacuum machine installed with a xenon excimer lamp.
Supplementary Figure 2:
Different magnetization between the nickel and steel ferromagnetic masks in an external magnetic field. a) Nickel mask stands up on the substrate when got close to one pole of the magnet due to its magnetization in a direction along the grid surface. b) A stack of bar magnets are used to generate an approximately horizontal magnetic field which makes the nickel mask stably lie down on the substrate. The horizontal magnetic field and its gradient are measured to be and , respectively, on graphene surface along the piling direction. c) Steel mask is attracted to one pole of the magnet upward with the substrate sandwiched between them. The approximately vertical magnetic field and its gradient are measured to be and , respectively, on graphene surface. Figure 3a) , and the highly resolved 
Supplementary Note 2: Conversion between the volume and molar magnetic susceptibility
Magnetic susceptibility χ is one important parameter to characterize the magnetic properties of a material. A positive susceptibility indicates a paramagnetic material, which will be attracted into the magnetic field. The larger the positive susceptibility, the stronger the attraction force. A negative susceptibility indicates a diamagnetic material, usually with an absolute value of a few orders smaller than that of the paramagnetic material, which will be slightly repelled by the magnetic force. where M is the molar mass, and ρ is the density of the material.
According to the ideal gas law pV=nRT and the density expression of ρ=nM/V, M can be expressed as Supplementary Equation 2.
M=RTρ/p (Supplementary Equation 2)
In the above expressions, R is the ideal gas constant, equal to 8.314×10 
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